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Description

[0001] The present invention relates to an erroneous
erasure determination apparatus, method, and computer
program product for determining the likelihood of erro-
neous erasure of image data In an image file.

[0002] Technologies for improving management con-
venience for a plurality of image data related to each
other by recording and managing them as a single image
file are known.

[0003] For example, Japanese Unexamined Patent
Publication No. 2006-013759 proposes a method for
generating a stereoscopic image file by storing two Image
data (left image data and right image data) that form a
stereoscopically viewable image with an identifier for de-
limiting the image data.

[0004] Japanese Unexamined Patent Publication No.
11(1999)-266420 proposes a method for combining and
recording a serially photographed plurality of image data
as a single compressed continuous still image file.
[0005] US 2005/0243187 and JP 2006-013759 are
concerned with file formats for image data, and disclose
multi-image file formats, such as files storing two Images
for stereoscopic display.

[0006] US 2006/0195486 is concerned with determin-
ing whether there are Inconsistencies between a content
file (in which images are stored) and an index file (in
which information about the images is stored), and in
particular an inconsistency between the number of im-
ages actually present In the content file and the number
recorded in the index file as the number of images
present.

[0007] If an image file including a plurality of Image
data generated by the method proposed in Japanese Un-
examined Patent Publication No. 2006-013759 or Japa-
nese Unexamined Patent Publication No. 11(1999)-
266420 is edited using image software of image editing
device or the like that can recognize only one front , im-
age data, however, the image data recorded following
the frontimage data may possibly be erased erroneously.
[0008] Forexample, when a JPEG image file including
a plurality of image data delimited by an identifier, EOI
marker, between each image data is opened with ancil-
lary software "Windows Image and Fax Viewer" of Mi-
crosoft Windows XP, only an image of the front image
data is displayed. Then, when the displayed image is
rotated in the right or left direction, the image file is over-
written with the rotation processing performed or the front
image data and the subsequent image data erroneously
erased.

[0009] As such, there is a demand for a method of au-
tomatically detecting such erroneous erasure in order to
reduce the burden on the user for image data manage-
ment.

[0010] In view of the circumstances described above,
It is an object of at least the preferred embodiments of
the present invention to provide an erroneous erasure
determination apparatus, method and computer program
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product capable of determining the likelihood of errone-
ous erasure of image data in an image file

[0011] According to a first aspect of the present inven-
tion, there is provided an erroneous erasure determina-
tion apparatus for determining the likelihood of erroneous
erasure of one or more pages of image data in an image
file, comprising an erroneous erasure determination
means for determining whether or not one or more pages
of image data recorded in an image file are likely to have
been erroneously erased based on auxiliary information
attached thereto which indicates whether or not the im-
age file is recorded in a multi-page format, and informa-
tion which indicates the number of pages of image data
recorded intheimage file; wherein the erroneous erasure
determination means includes a format judging unit that
judges whether or not the image file is a file recorded in
the multi-page format based on the auxiliary information,
and an image data count judging unit that judges whether
or not two or more pages of image data are recorded in
the image file, and determines that one or more pages
of image data in the image file are likely to have been
erroneously erased when the image file is judged by the
format judging unit as recorded in the multi-page format
and judged by the image data count judging unit that two
or more pages of image data are not recorded in the
image file; and wherein the erroneous erasure determi-
nation means is a means that, when it has determined
that erroneous erasure is likely to have occurred, attach-
es auxiliary information to the image file indicating that
erroneous erasure of one or more pages of image data
is likely to have occurred in the image file.

[0012] Further, the image data count judging unit may
be a unit that judges whether or not two or more image
data sets are recorded in the image file judged by the
format judging unit as recorded in the format in which a
plurality ofimage data sets are recorded In one imagefile.
[0013] Here, the referent of "image data sets" in the
context of "two or more image data sets are recorded"
means image data recorded as principal data and does
notinclude the other image data, such as the image data
of a thumbnail image and the like.

[0014] Preferably, the auxiliary information is recorded
at a known position of the header of the image file.
[0015] Further, the format in which a plurality of image
data sets are recorded in one image file may be a record-
ing format in which a plurality of image data sets are
recorded in a single image file delimited by a specific
identifier between each image data set; and the image
data count judging unit may be a unit thatjudges whether
or not two or more image data sets are recorded in the
image file based on whether or not one or more image
data sets are present following the specific identifier first
appearing in the image file.

[0016] Still further, the erroneous erasure determina-
tion means may be a means that, when it has determined
that erroneous erasure of one or more image data sets
is likely to have occurred, outputs the determination re-
sult.
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[0017] Further, the apparatus described above may
further include a display means, and the erroneous eras-
ure determination means may be a means that, when it
has determined that the erroneous erasure of one or
more image data sets is likely to have occurred, outputs
the determination result that erroneous erasure is likely
to have occurred to the display means to cause the dis-
play means to display that one or more image data sets
are \likely to have been erroneously erased.

[0018] Further, the specific identifier may be an EOI
marker.

[0019] According to a second aspect of the invention,
there is provided an erroneous erasure determination
method for determining the likelihood of erroneous eras-
ure of one or more pages of image data in an image file,
comprising the steps of: determining whether or not the
image file is recorded in a multi-page format, based on
auxiliary information attached thereto which indicates
whether or not the image file is recorded in a multi-page
format; judging whether or not multiple pages of image
data are recorded in the image file, based on information
which indicates the number of pages of image data re-
corded in the image file; determining that one or more
pages of Image data in an image file are likely to have
been erroneously erased, when an image file is deter-
mined to be recorded in a multi-page format and it is
judged that multiple pages ofimage data are notrecorded
in the image file; and, when it is determined that errone-
ous erasure is likely to have occurred. attaching auxiliary
information to the image file indicating that erroneous
erasure of one or more pages of image data is likely to
have occurred in the image file.

[0020] Accordingto a third aspect of the presentinven-
tion, there is provided a computer readable recording me-
dium on which a program for determining the likelihood
of erroneous erasure of one or more pages of image data
in an image file is recorded, the program causing a com-
puter to perform the steps of: determining whether or not
the image file is recorded in a multi-page format, based
on auxiliary information attached thereto which indicates
whether or not the image file is recorded in a multi-page
format; judging whether or not multiple pages of image
data are recorded in the image file, based on information
which indicates the number of pages of image data re-
corded inthe image file; and determining that one or more
pages of image data in an image file are likely to have
been erroneously erased, when an image file is deter-
mined to be recorded in a multi-page format and it is
judged that multiple pages ofimage data are notrecorded
in the image file; and, when it is determined that errone-
ous erasure is likely to have occurred, attaching auxiliary
information to the image file indicating that erroneous
erasure of one or more pages of image data is likely to
have occurred in the image file.

[0021] In the erroneous erasure determination appa-
ratus described above, the known position may be a por-
tion of the image unique ID tag area of a format standard
Exif.
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[0022] According to the erroneous erasure determina-
tion apparatus, method, and computer program product
of at least the preferred embodiments of the present in-
vention, the likelihood of erroneous erasure ofimage data
inanimagefile may be determined by determining wheth-
er or not image data in the image file are likely to have
been erroneously erased based on auxiliary information
attached thereto which indicates whether or not the im-
age file is recorded in a multi-page format, and Informa-
tion which indicates the number of image data recorded
in the image file.

[0023] In the erroneous erasure determination appa-
ratus, when a determination is made that erroneous eras-
ure is likely to have occurred in the image file, the deter-
mination result may be outputted to a display means to
cause the display means to display that image data are
likely to have been erroneously erased, or auxiliary in-
formation may be attached to the image file indicating
that erroneous erasure of image data is likely to have
occurred in the image file, thereby the management ca-
pability for image data In an image file recorded in the
multi-page format may be improved.

[0024] Preferredembodiments ofthe presentinvention
will now be described by way of example only and with
reference to the accompanying drawings, in which:

Figure 1 is a schematic block diagram of a camera
system according to a first embodiment of the
presentinvention, illustrating a configuration thereof;
Figure 2 illustrates an example structure of an Image
file recorded in multi-page format;

Figure 3illustrates an example structure of an image
file recorded in normal format:

Figure 4 illustrates an example structure of an image
file in which image data are erroneously erased;
Figure 5 illustrates an example screen of a monitor
indicating that image data are likely to have been
erroneously erased;

Figure 6 illustrates a manner of attaching auxiliary
information to an image file indicating that image da-
ta are likely to have been erroneously erased;
Figure 7 is a flowchart illustrating an image file gen-
eration process performed by the camera system
shown in Figure 1;

Figure 8 is a flowchart illustrating an erroneous eras-
ure determination process performed by the camera
system shown in Figure 1;

Figure 9is a flowchartillustrating an erroneous eras-
ure determination process performed by the camera
system shown in Figure 1; and

Figure 10 is a schematic block diagram of a personal
computer according to an embodiment of the present
invention, illustrating a configuration thereof.

[0025] Hereinafter, exemplary embodiments of the er-
roneous erasure determination apparatus of the present
Invention will be described with reference to the accom-
panying drawings. Figure 1 is a schematic block diagram
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of a camera system 1 to which the erroneous erasure
determination apparatus of the presentinvention are ap-
plied, illustrating a configuration thereof.

[0026] The camera system 1 includes two imaging
units 21A, 21B, an imaging control unit 22, an image
processing unit 23, a compression/expansion processing
unit 24, a frame memory 25, a media control unit 26, an
internal memory 27, a display control unit 28, and the
like, which send and receive various signals and data
through a data bus 35.

[0027] Theimagingunits21A,21Bincludelenses 10A,
10B, apertures 11A, 11B, shutters 12A, 12B, CCDs 13A,
13B, analogue front ends (AFEs) 14A, 14B, and A/D con-
version units 15A, 15B respectively. Each of the lenses
10A, 10B includes a plurality of lenses having different
functions, such as a focus lens for bringing a subject into
focus, a zoom lens for realizing a zoom function, and the
like, and their positions are controlled by not shown lens
drive units. The aperture diameter of each of the aperture
units 11A, 11Bis controlled by a not shown aperture drive
unit based on aperture value data obtained through AE
processing. Each of the shutters 12A, 12B is a mechan-
ical shutter and is driven by a not shown shutter drive
unit according to the shutter speed obtained through AF
processing. Each of the CCDs 13A, 13B has a photoe-
lectric surface which includes multitudes of light receiving
elements arranged two-dimensionally on which subject
light is focused and photoelectrically converted, thereby
an analogue imaging signal is obtained. The AFEs 14A,
14B perform noise elimination processing and gain con-
trol processing (collectively referred to as analogue
processing) on the analogue imaging signals outputted
from the CCDs 13A, 13B respectively. The A/D conver-
sion units 15A, 15B convert the analogue imaging signals
analogue-processed by the AFEs 14A, 14B to’ digital sig-
nals respectively.

[0028] The imaging control unit 22 includes an AF
processing unit and an AE processing unit. Where the
focus is under adjustable conditions, the AF processing
unit determines the positions of the focus lenses of the
lenses 10A, 10B based on pre-images obtained by the
imaging units 21A, 21B through a halfway depression of
the release button, and outputs the determined positions
to the imaging units 21A, 21B. The AE processing unit
determines aperture values and shutter speeds based
on the pre-images, and outputs the determined values
to the imaging units 21A, 21B.

[0029] The image processing unit 23 performs image
processing, such as white balance control, tone correc-
tion, sharpness correction, colour correction, YC conver-
sion, and the like, on image data obtained by the imaging
units 21A, 21B.

[0030] The compression/expansion processing unit 24
performs compression processing on the image data
processed by the image processing unit 23 in a compres-
sion format such as JPEG, and outputs the compressed
image data to the frame memory 25.

[0031] The frame memory 25 is a work memory used
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when various types of processing, including the process-
ing performed by the image processing unit, are per-
formed on the image data obtained by the imaging units
21A, 21B.

[0032] The media control unit 26 accesses a recording
medium 29 to perform read/write control of an image file.
[0033] The internal memory 27 has stored therein var-
ious constants to be set in the camera system 1, pro-
grams to be executed by a CPU 32, and the like.
[0034] The display control unit 28 is provided for caus-
ing image data stored in the frame memory 25 or image
datarecorded in the recording medium 29 to be displayed
on a monitor 20. Here, the display control unit 28 and
monitor 20 constitute a display means.

[0035] An operation unit (photographing mode setting
means) 33 includes a release button, an operation mode
switch, a menu/OK button, a zoom/up-down lever, a left-
right button, a back button, display switching button, and
the like provided on the body of the camera system 1,
and constitutes an input means that allows the user to
perform various setting operations. The user may select
a photographing mode for photographing performed by
the imaging units 21A, 21B by operating the operation
unit 33. Further, switching of the operation mode switch
allows selection of a recording mode (photographing
mode) or a reproduction mode.

[0036] Here, the photographing mode includes normal
mode, action mode, bracket mode, panorama mode,
stereoscopic mode, multiview image mode, and the like.
[0037] Normal mode is a mode in which single image
data (image data of one image) are obtained by depress-
ing the release button. Action mode is a mode in which
photographing is performed continuously while the re-
lease button is depressed to obtain a plurality of image
data. Bracket mode is a mode in which photographing is
performed continuously while various setting values, in-
cluding the exposure, white balance, focus position, and
the like are changed according to predetermined condi-
tions to obtain a plurality of image data. Panorama mode
is a mode in which photographing is performed repeat-
edly while moving the camera system 1 in up-down di-
rections or left-right directions within a range desired to
be obtained as a panorama image to obtain a plurality of
image data. Stereoscopic mode is a mode in which the
same subject is photographed from different angles to
obtain two image data stereoscopically viewable with the
help of parallax. Here, the same subject is photographed
using the imaging units 21A, 21B disposed spaced apart
to each other or using either one of them by photograph-
ing the subject a plurality of times while changing the
position of the imaging unit. Multiview Image Mode is a
mode in which the same subject is photographed from
various angles to obtain a plurality of image data for build-
ing motion capture, obtaining sport event data, and the
like.

[0038] The CPU 32 controls each unit of the camera
system 1 in response to signals from the operation unit
33 and each processing unit.
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[0039] Hereinafter, image file generation processing
through control of the CPU 32 will be described in detail.
The CPU 32 receives the setting of photographing mode
from the operation unit 33, and stores the setting result
in the internal memory. The CPU 32 further identifies two
or more image data obtained by either one of the imaging
unit 21A, 21B or by both in either one of action mode,
bracket mode, panorama mode, stereoscopic mode, and
multiview image mode as the image data desired to be
recorded in a multi-page format. Then, the CPU 32 caus-
es various processing, such as image processing, com-
pression processing, and the like, to be performed on the
identified two or more image data and the processed two
or more image data to be recorded in the multi-page for-
mat as a single image file, which is then stored in the
recording medium 29 through the media control unit 26.
[0040] Figure 2 illustrates an example structure of an
image file recorded in the multi-page format. Hereinafter,
a method for recording an image file in the multi-page
format will be described with reference to Figure 2. First,
a header (APPx, application marker segment) H1 is re-
corded immediately after an SOI marker that indicates
the start of the file. The header (APPx) H1 includes Exif
identification code, Tiff Header, and auxiliary information
(Oth IFD/Value, 1st IFD/Value). Oth IFD/Value includes
Oth IFD, Exif IFD, MP file management information and
the like, and auxiliary information related to a com-
pressed image is recorded therein. More specifically, a
code indicating the standard version of the file, for exam-
ple, "0230" is recorded in an Exif Version tag area 61 of
the ExifIFD, and a code indicating that the file is recorded
in multi-page format, for example, "E3" is recorded in the
first two bytes of an image unique ID tag area 62 of the
Exif IFD. Further, multi-page format (MP) file manage-
ment information 64 is recorded.

[0041] Then, nimage data identified as the image data
desired to be recorded in the multi-page format are re-
corded following the header (APPx) H1 delimited by a
specific identifier, such as an EOI marker or the like, be-
tween each image. An EOl marker E1 is recorded imme-
diately after the front image data (first image data) D1,
then a SOl marker S2, a header H2, a second image
data D2, an EOIl marker E2, a SOl marker S3, header
H3, a third image data D3, an EOl marker E3, ----- ,a S0l
marker Sn, header Hn, an nth image data Dn, and an
EOI marker En are recorded sequentially.

[0042] Here, the description has been made of a case
in which a code indicating that the image file is recorded
in the multi-page format, for example, "E3" is recorded
in a portion of the image unique ID tag area. But the
recording position of the auxiliary information indicating
whether or not the image file is recorded in multi-page
format is not limited to the image unique ID tag area, and
the information may be recorded at any other arbitrarily
determined position as long as it is a known position of
the header recognizable by an image reader device that
reads in the image file and performs processing thereon,
such as reproduction and editing processing.
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[0043] Further, the CPU 32 causes various process-
ing, such as image processing, compression processing,
and the like to be performed on single image data ob-
tained by photographing with either one of the imaging
units 21A, 21B in the normal mode and the processed
image data to be recorded in the normal format, in which
single image data are recorded in a single image file, to
generate a single image file, which is then stored in the
recording medium 29 through the media control unit 26.
[0044] Figure 3 illustrates an example structure of an
image file recorded in the normal format. The structure
of the image file recorded in the normal format shown in
Figure 3 differs from the structure of the image file re-
corded in the multi-page format shown in Figure 2 in that
a code representing that the file is not recorded in the
multi-page format, that is, a code which is different from
the code representing that the file is recorded in the multi-
page format, for example, "AD" is recorded in the first
two bytes of the image unique ID tag area 62 of the Exif
IFD, and it does not have the tag area of the multi-page
format (MP) file management information 64 shown in
Figure 2. Further, single image data DB and an EOl mark-
er EB are recorded following the header (APPx) HB.
[0045] Here, the description has been made of a case
in which image data obtained by photographing by the
imaging unit or units are recorded in the multi-page format
or in the normal format, in which single image data are
recorded in a single image file, according to the photo-
graphing mode of the photographing. But, for example,
aplurality ofimage data may be read out from the external
recording medium 29 and deployed in the frame memory
25. Then, two or more image data may be identified as
the image data desired to be recorded in the multi-page
format from the deployed image data by the CPU 32
based on the date and time information or subject dis-
tance information attached to each image data, or an
evaluation result of correlation between the image data,
and the identified image data may be recorded in the
multi-page format as a single image file as shown in Fig-
ure 2.

[0046] Here, the processing for identifying two or more
image data desired to be recorded in multi-page format
based on the date and time information of the image data
is processing performed by the CPU 32 in which the date
and time information attached to each image data is ref-
erenced and, forexample, two or more image data having
a time interval between the dates and times which falls
within a predetermined time range are assumed to be
highly related image data to each other and identified as
image data desired to be recorded in the multi-page for-
mat.

[0047] Note that, two or more highly related image data
may be identified based on each type of tag information
of imaging conditions, such as subject distance, subject
position, subject type, and the like attached to eachimage
data, as well as the date and time information, and so
identified images may be determined as the image data
desired to be recorded in the multi-page format.
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[0048] Further, the processing for identifying two or
more image data desired to be recorded in the multi-page
format based on the evaluation result of correlation be-
tween the image data is processing performed by the
CPU 32 in which image characteristics, such as colour
distribution, luminance distribution, shape extraction re-
sult (face extraction result, or the like), and the like are
obtained from each image data, then a correlation be-
tween the image data is calculated with respect to each
of the image characteristics, and two or more image data
having evaluation values obtained by comprehensively
evaluating the calculated correlations greater than a pre-
determined threshold value are assumed to be highly
related image data to each other and identified as the
image data desired to be recorded in multi-page format.
[0049] Next, image file reproduction processing by the
CPU 32 will be described in detail. The CPU 32 deter-
mines the operation mode of the camera system 1, and
if it is determined to be the reproduction mode, an image
file is read out from the external recording medium 29
and deployed in the frame memory 25. Next, a determi-
nation is made as to whether or not image data in the
image file is likely to have been erroneously erased and
if not, the image data of the image file recorded in the
frame memory 25 are expanded by the compression/ ex-
pansion processing unit 24 and displayed on the monitor
20 through the display control unit 28.

[0050] In the meantime, if it is determined that image
data in the image file is likely to have been erroneously
erased, the front image data of the image file recorded
in the frame memory 25 are expanded by the compres-
sion/expansion processing unit 24 and displayed on the
monitor 20 through the display control unit 28, and the
determination result that erroneous erasure is likely to
have occurred is outputted to the display control unit 24
to display a message on the monitor 20 indicating that
image data are likely to have been erroneously erased.
For example, as shown in Figure 5, a message 71 like
"The file is likely to be a damaged MP file" is displayed
on the screen 70 of the monitor 20 together with the front
image.

[0051] Further, where a determination is made that er-
roneous erasure is likely to have occurred, according to
the invention auxiliary information is attached to the im-
age file indicating that erroneous erasure of image data
is likely to have occurred in the image file, together with
or without the display described above.

[0052] For example, as shown in Figure 6, an error
code representing the likelihood of erroneous erasure of
image data in the image file, for example, "ER" may be
recorded in the first two bytes of the image unique ID tag
area 62 of the Exif IFD. Alternatively, an error information
commentindicating that erroneous erasure ofimage data
is likely to have occurred in the image file, for example,
"(MP file error)" may be additionally recorded in the be-
ginning of the existing user comment of user comment
tag area 63 which is a tag provided for the user for writing
a key word or a comment for the image file.

10

15

20

25

30

35

40

45

50

55

[0053] Once the auxiliary information indicating thater-
roneous erasure of image data is likely to have occurred
in an image file is attached to the image file by the illus-
trated methods described above, the likelihood of erro-
neous erasure of image data may be easily recognized
by referring to the auxiliary information, thereby image
data management capability may be improved.

[0054] Hereinafter, determination processing by the
CPU 32 for the likelihood of erroneous erasure of image
data in an image file will be described in detail.

[0055] Where animage file recorded in the multi-page
format is edited using image software of image editing
device or the like that can recognize only one front image
data, image data recorded following the frontimage data
may possibly be erroneously erased. In the image file in
which image data recorded following the frontimage data
have been erroneously erased by this, a code indicating
that the file is recorded in the multi-page format, for ex-
ample, "E3" is recorded in the first two bytes of the image
unique ID tag area 62 of the Exif IFD, but, for example,
thefileincludes only single image data as shownin Figure
4.

[0056] With respect to such an image file, the CPU 32
performs format judgment processing for judging wheth-
erornottheimage file is recorded in the multi-page format
and image data count judgment processing for judging
whether or not two or more image data are recorded.
Then, the CPU 32 determines that image data in the im-
age file are likely to have been erroneously erased if the
image file is judged as recorded in the multi-page format
and judged thattwo or more image data are not recorded.
[0057] Inthe formatjudgment processing, the code re-
corded in the first two bytes of the image unique ID tag
area of the Exif IFD, that is, auxiliary information indicat-
ing whether or not the image file is recorded in the multi-
page format is referenced to determine whether or not
the image file is recorded in the multi-page format. More
specifically, if "E3" which is defined as the code indicating
that the image file is recorded in the multi-page format is
recorded in the first two bytes of the image unique ID tag
area of the Exif IFD, the image file is judged as recorded
in the multi-page format, and if a code different from "E3"
is recorded, the image file is judged as recorded in the
normal format in which single image data are recorded
in a single image file.

[0058] In the image data count judgment processing,
for example, where the multi-page format is of a type that
records a plurality of image data in a single image file by
delimiting each image data by a specific identifier, such
as an EOI marker or the like, a judgment as to whether
or not two or more image data are recorded in the image
file is made based on whether or not image data are
present following the specific identifier, such as the EOI
marker or the like, first appearing in the image file. Fur-
ther, as shown in Figures 2 and 3, in a case in which if
two or more image data are recorded in the image file,
there is at least one location in the JPEG marker stream
where an EOIl marker is followed by an SOl marker and
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if only one image data are recorded in the image file,
there is no such location, a judgment may be made as
to whether or not two or more image data are recorded
in the image file by checking to see if there is one or more
locations in the JPEG marker stream where an EOl mark-
er is followed by an SOl marker.

[0059] The CPU 32 may perform the format judgment
processing and image data count judgment processing
on all target image files for determining the likelihood of
erroneous erasure of image data and determine the like-
lihood of erroneous erasure based on both of the results.
Alternatively, the CPU 32 may perform either one of the
format judgment processing and image data count judg-
ment processing first, and then the other processing is
performed only when it is determined necessary based
on the determination result in order to determine the like-
lihood of erroneous erasure, and may determine the like-
lihood of erroneous erasure based on these determina-
tion results.

[0060] For example, the format judgment processing
is performed first, and if the image file is judged as re-
corded in the normal format in which single image data
are recorded in a single image file, it is determined that
image data in the image file are not likely to have been
erroneously erased, while if the image file is judged as
recorded in the multi-page format, the image data count
judgment processing is further performed. In the image
data count judgment processing, if it is judged that two
or more image data are recorded, it may be determined
that image data in the image file are not likely to have
been erroneously erased, while if it is judged that two or
more image data are not recorded, it may be determined
that image data in the image file are likely to have been
erroneously erased. Likewise, theimage data countjudg-
ment processing may be performed first, and then the
format judgment processing is further performed only
when it is judged that two or more image data are not
recorded. Then, if the image file is judged as recorded in
the multi-page format, a determination may be made that
image data in the image file are likely to have been er-
roneously erased.

[0061] Next,anexample image file generation process
performed by the camera system 1 will be described with
reference to Figure 7. First, the user operates the oper-
ation unit 33 to select the photographing mode of the
camera system 1 (step ST1). Then, the selection infor-
mation ofthe photographing mode is received by the CPU
32 from the operation unit 33, and a determination is
made as to whether or not the selected photographing
modeis one ofthe action mode, bracket mode, panorama
mode, stereoscopic mode, and multiview image mode
(step ST2). If step ST2 is positive, the mode flag of multi-
page format (MP) is set to TRUE and stored in the internal
memory 27 (step ST3). On the other hand, if step ST2 is
negative, the mode flag of multi-page format (MP) is set
to FALSE and stored in the internal memory 27 (step
ST4). Thereafter, photographing is performed by either
one of the imaging units 21A, 21B or by both according
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to the selected photographing mode in step ST1, and
image data obtained by the photographing are stored in
the frame memory 25 after various processing, including
compression, is performed thereon (step ST5). Then,
common header information is generated by the CPU 32
regardless of whether or not the mode flag of the multi-
page format (MP) is TRUE when generating an image
file (step ST6). Then, a determination is made as to
whether or not the mode flag of the multi-page format
(MP) is TRUE (step ST7). If the step ST7 is positive, a
code representing that the image file is recorded in the
multi-page format is recorded in the first two bytes of an
image unique ID tag area of the Exif IFD, and MP man-
agement information is recorded to generate the header
of the image file (step ST8). Then, an image file in the
multi-page format is generated by reading out the two or
more image data recorded in the frame memory 25 in
step ST5 and recording the readout two or more image
data following the header generated in step ST8 delim-
ited by a specific identifier, such as an EOl marker or the
like, between each image data (step ST9), which is then
stored in the recording medium 29 through the media
control unit 26.

[0062] Inthe meantime, if step ST7 is negative, a code
representing that the image file is not recorded in the
multi-page format, that is, a code which is different from
the code representing that the file is recorded in the multi-
page formatis recorded in the first two bytes of the image
unique ID tag area of the Exif IFD to generate the header
of the image file (step ST10). Then, an image file in the
normal format is generated by reading out the single im-
age data recorded in the frame memory 25 in step ST5
and recording the readout single image data following
the header generated in step ST10 (step ST11), which
is then stored in the recording medium 29 through the
media control unit 26.

[0063] Next, an example erroneous erasure determi-
nation process (image file reproduction process) per-
formed by the camera system 1 will be described with
reference to Figure 8. First, an image file is read out from
the external recording medium 29 and deployed in the
frame memory 25 by the CPU 32 (step ST21). Then, the
headerinformation of the image file deployed in the frame
memory 25 is obtained (step ST22), and a determination
is made as to whether or not the Exif Version tag value
recorded in the Exif Version tag area of the header is
greater than or equal to "0230" (step ST23). If step ST23
is negative, it is determined that image data in the image
file are not likely to have been erroneously erased, and
the processis terminated. On the other hand, if step ST23
is positive, a determination is made as to whether or not
the image unique ID tag is present in the header of the
image file (step ST24). If the step ST24 is negative, it is
determined thatimage data in the image file are not likely
to have been erroneously erased and the process is ter-
minated.

[0064] On the other hand, if step ST24 is positive, a
determination is made as to whether or not the file is
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recorded in the multi-page format by referring to the code
recorded in the first two bytes of the image unique ID tag
area, that is, the auxiliary information indicating whether
or not the image file is recorded in the multi-page format
(step ST25). If step ST25 is negative, it is determined
that image data in the image file are not likely to have
been erroneously erased and the process is terminated.
If step ST25 is positive, a determination is made as to
whether or not image data are recorded following the
specific identifier, such as an EOI marker or the like, first
appearing in the image file (step ST26). If step ST26 is
positive, it is determined thatimage data in the image file
are not likely to have been erroneously erased (step
ST26) and the process is terminated.

[0065] On the other hand, if step ST26 is negative, it
is determined that image data in the image file are likely
to have been erroneously erased, and the front image
data of the image file recorded in the frame memory 25
are expanded by the compression/expansion processing
unit 24 and displayed on the monitor 20 through the dis-
play control unit 28, and at the same time the determi-
nation result that erroneous erasure is likely to have oc-
curred is outputted to the display control unit 28 to display
a message on the monitor 20 indicating that image data
are likely to have been erroneously erased (step ST27).
[0066] Next, another example of erroneous erasure
determination process (image file reproduction process)
performed by the camera system 1 will be described with
reference to Figure 9. First, an image file is read out from
the external recording medium 29 and deployed in the
frame memory 25 by the CPU 32 (step ST31). Then, the
data in the image file deployed in the frame memory 25
are scanned sequentially from the front data to obtain
the appearance order of JPEG markers (step ST32), in
order to determine whether or not there is one or more
locations where an EOI marker is followed by an SOI
marker (step ST33). If step ST33 is positive, it is deter-
mined that image data in the image file are not likely to
have been erroneously erased, and the process is ter-
minated.

[0067] Inthe meantime, if step ST33 is negative, a de-
termination is made as to whether or not the Exif Version
tag value recorded in the Exif Version tag area of the
header is greater than or equal to "0230" (step ST34). If
step ST34 is negative, it is determined that image data
in the image file are not likely to have been erroneously
erased, andthe process is terminated. On the other hand,
if step ST34 is positive, a determination is made as to
whether or not the image unique ID tag is present in the
header of the image file (step ST35). If step ST35 is neg-
ative, it is determined that image data in the image file
are not likely to have been erroneously erased, and the
process is terminated. On the other hand, if step ST35
is positive, a judgment is made as to whether or not the
file is recorded in the multi-page format by referring to
the code recorded in the first two bytes of the image
unique ID tag area, that is, the auxiliary information indi-
cating whether or not the image file is recorded in the
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multi-page format (step ST36). If step ST36 is negative,
it is determined that image data in the image file are not
likely to have been erroneously erased, and the process
is terminated. In the meantime, if step ST36 is positive,
itis determined thatimage data in the image file are likely
to have been erroneously erased, and the front image
data of the image file recorded in the frame memory 25
are expanded by the compression/expansion processing
unit 24 and displayed on the monitor 20 through the dis-
play control unit 28, and at the same time the determi-
nation result that erroneous erasure is likely to have oc-
curred is outputted to the display control unit 28 to display
a message on the monitor 20 indicating that image data
are likely to have been erroneously erased (step ST37).
[0068] In the present embodiment, the description has
been made of a case in which the erroneous erasure
determination apparatus of the present invention is ap-
plied to the camera system 1. But the erroneous erasure
determination apparatus of the present invention may
also be realized by executing the erroneous erasure de-
termination program read in an auxiliary storage device
on a computer (e.g., personal computer). Here, the er-
roneous erasure determination program is stored in in-
formation recording media, or distributed through a net-
work, such as the internet, and installed on the computer.
[0069] Hereinafter, a description willbe made of a case
in which the erroneous erasure determination apparatus
is applied to a personal computer (PC) 2. Figure 10 is a
schematic block diagram of the personal computer 2, il-
lustrating a configuration thereof. The personal computer
2 includes a CPU 41, a main memory 42, a hard disk 43,
a card I/F 45, a display memory 46, a keyboard 48, a
mouse controller 49, an audio input/output circuit 51, a
communication I/F 54, and a camera connection I/F 55,
and the like, which send and receive various signals and
data through a data bus 57.

[0070] A CD-ROM 44 has stored therein various pro-
grams executed by the CPU 41, including the erroneous
erasure determination program according to the present
invention. The CPU 41 controls each unit of the personal
computer, 2 by the programs stored in the CD-ROM 44.
[0071] First, Image file generation processing per-
formed by the CPU 41 by controlling each unit of the
personal computer 2 using an Image file generation pro-
gram stored in the CD-ROM 44 will be described. A plu-
rality of image data are read out from an external camera
system 58 through the camera connection I/F 55 or from
an external memory card 59 through the card I/F 45 and
deployed in the main memory 42. Then, two or more im-
age data assumed to have a high relation to each other
are identified as the image data desired to be recorded
in the multi-page format from the image data deployed
in the main memory 42 based on the date and time in-
formation attached to each image data and evaluation
result of correlation between the image data and, as in
the image file generation processing in the camera sys-
tem 1 described above, a single image file in which the
identified image data are recorded in the multi-page for-
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mat shown in Figure 2 is generated, and the generated
image file is stored in the main memory 42 or in the ex-
ternal memory card 59 through the card I/F 45.

[0072] Next, erroneous erasure determination
processing for determining the likelihood of erroneous
erasure of image data in an image file recorded in the
multi-page format performed by the CPU 41 by control-
ling each unit of the personal computer 2 using the erro-
neous erasure determination program stored in the CD-
ROM 44 will be described. An image file is read out from
an external camera system 58 through the camera con-
nection I/F 55 or from an external memory card 59
through the card I/F 45 and deployed in the main memory
42. Then, as in the erroneous erasure determination
processing (image file reproduction processing) in the
camera system 1 described above, judgment processing
for judging whether or not the image file is a file recorded
in the multi-page format by checking to see if "E3" which
is defined as the code representing that the image file is
recorded in the multi-page format is recorded in the first
two bytes of the image unique ID tag area of the Exif IFD
of the image file deployed in the main memory 42 and
processing for judging whether or not two or more image
data are recorded in the image file by judging whether or
not image data are present following a specific identifier,
such as the EOI marker or the like, first appearing in the
image file are performed. Then, if the image file is judged
as recorded in the multi-page format and judged that two
or more image data are not recorded, then it is deter-
mined that image data in the image file are likely to have
been erroneously erased. Where it is determined that
image data in the image file are likely to have been er-
roneously erased, the determination result that errone-
ous erasure is likely to have occurred is outputted to the
display memory 46 to display a message, for example
like that shown in Figure 5, on the monitor 47 indicating
that image data are likely to have been erroneously
erased. Further, auxiliary information may be attached
to the image file indicating that erroneous erasure of im-
age data is likely to have occurred in the image file, to-
gether with or without the display described above in the
manner, for example, as shown in Figure 6.

[0073] According to each of the embodiments de-
scribed above, a determination is made as to whether or
not image data in an image file are likely to have been
erroneously erased based on auxiliary information at-
tached thereto which indicates whether or not the image
fileisrecorded inthe multi-page formatin which a plurality
of image data are recorded in a single image file, and
information that indicates the number of image data re-
corded in the image file, so that the likelihood of errone-
ous erasure of image data in an image file may be de-
termined.

[0074] In particular, where the image file originally in-
cluded three or more image data of a multiview image
recorded in the multi-page format and some of the image
data have been erroneously erased, if two or more image
data remains in the file, the remaining image data may
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be used as the multiview image or erased images may
be estimated and reproduced from the remaining image
data. Where only one image data remains due to erro-
neous erasure, however, the image data can not be used
as the multiview Image. Accordingly, it is highly advan-
tageous that the present Invention is capable of deter-
mining whether or not two or more image data remain in
multiview image data.

[0075] The erroneous erasure determination appara-
tus of the present invention are applicable not only to a
camera system and a personal computer but also to var-
ious types of apparatuses that record an Image file in the
multi-page format, or reproduce and edit an image file
recorded in the multi-page format. For example, the ap-
paratus is applicable to a medical image management
system for recording, reproducing, and editing multitudes
of image data obtained by medical imaging systems,
such as CT, MR, ultrasonograph, and the like, an image
reproduction apparatus, such as a photo viewer, for re-
producing an image recorded in a recording medium, an
image server system that provides on-line album service
through a network, such as the internet, and the like.

Claims

1. An erroneous erasure determination apparatus (1)
for determining the likelihood of erroneous erasure
of one or more pages of image data in an image file,
comprising an erroneous erasure determination
means (32) for determining whether or not one or
more pages of image data recorded in an image file
are likely to have been erroneously erased based on
auxiliary information attached thereto which indi-
cates whether or not the image file is recorded in a
multi-page format, and information which indicates
the number of pages of image data recorded in the
image file;
whereinthe erroneous erasure determination means
(32) includes a format Judging unit (32) that judges
whether or not the image file is a file recorded in the
multi-page format based on the auxiliary information,
and animage data countjudging unit (32) that judges
whether or not two or more pages of image data are
recorded in the image file, and determines that one
or more pages of image data in the image file are
likely to have been erroneously erased when the im-
age file is judged by the format judging unit as re-
corded in the multi-page format and judged by the
image data countjudging unit that two or more pages
of image data are not recorded in the image file;
and wherein the erroneous erasure determination
means (32) is a means that, when it has determined
that erroneous erasure is likely to have occurred,
attaches auxiliary information to the image file indi-
cating that erroneous erasure of one or more pages
of image data is likely to have occurred in the image
file.
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The erroneous erasure determination apparatus as
claimed in claim 1, characterized in that the image
data count judging unit (32) is a unit that judges
whether or not two or more pages of image data are
recorded in the image file judged by the format judg-
ing unit as recorded in the multi-page format.

The erroneous erasure determination apparatus as
claimed in claim 1 or claim 2, characterized in that
the auxiliary information is recorded at a known po-
sition of the header of the image file.

The erroneous erasure determination apparatus as
claimed in claim 1 or claim 2, characterized in that:

the multi-page format is a recording format in
which a plurality of pages of image data are re-
corded in a single image file delimited by a spe-
cific identifier between each image data; and
the image data count judging (32) is a unit that
judges whether or not two or more pages of im-
age data are recorded in the image file based
on whether or not image data are present fol-
lowing the specific identifier first appearing in
the image file.

The erroneous erasure determination apparatus as
claimed in any of claims 1 to 4, characterized in
that the erroneous erasure determination means is
ameans that, when it has determined that erroneous
erasure is likely to have occurred, outputs the deter-
mination result.

The erroneous erasure determination apparatus as
claimedin any of claims 1to 5, characterized in that
the apparatus further comprises a display means
(20); and

the erroneous erasure determination means (32) is
ameans that, when it has determined that erroneous
erasure is likely to have occurred, outputs the deter-
mination result of the probable erroneous erasure to
the display means (20) to cause the display means
(20) to display that one or more pages of image data
are likely to have been erroneously erased.

The erroneous erasure determination apparatus as
claimed in claim 4, characterized in that the specific
identifier is an EOI marker.

The erroneous erasure determination apparatus as
claimed in claim 3, characterized in that the known
position is a portion of the image unique ID tag area
of a format standard Exif.

An erroneous erasure determination method for de-
termining the likelihood of erroneous erasure of one
or more pages of image data in an image file, com-
prising the steps of:
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determining whether or not the image file is re-
corded in a multi-page format, based on auxiliary
information attached thereto which indicates
whether or not the image file is recorded in a
multi-page format;

judging whether or not multiple pages of image
data are recorded in the image file, based on
information which indicates the number of pages
of image data recorded in the image file;
determining that one or more pages of image
data in an image file are likely to have been er-
roneously erased, when an image file is deter-
mined to be recorded in a multi-page format and
itis judged that multiple pages of image data are
not recorded in the image file;

and, when it is determined that erroneous eras-
ure is likely to have occurred, attaching auxiliary
information to the image file indicating that er-
roneous erasure of one or more pages of image
data is likely to have occurred in the image file.

10. A computer readable recording medium on which a

program for determining the likelihood of erroneous
erasure of one or more pages of image data in an
image file is recorded, the program causing a com-
puter to perform the steps of:

determining whether or not the image file is re-
corded in a multi-page format, based on auxiliary
information attached thereto which indicates
whether or not the image file is recorded in a
multi-page format;

judging whether or not multiple pages of image
data are recorded in the image file, based on
information which indicates the number of pages
of image data recorded in the image file; and
determining that one or more pages of image
data in an Image file are likely to have been er-
roneously erased, when an image file is deter-
mined to be recorded in a multi-page format and
itis judged that multiple pages of image data are
not recorded in the image file;

and, when it is determined that erroneous eras-
ure is likely to have occurred, attaching auxiliary
information to the image file indicating that er-
roneous erasure of one or more pages of image
data is likely to have occurred in the image file.

Patentanspriiche

1.

Vorrichtung zur Bestimmung eines fehlerhaften L6-
schens (1) zum Bestimmen der Wahrscheinlichkeit
eines fehlerhaften Ldschens einer oder mehrerer
Seiten von Bilddaten in einer Bilddatei mit einer Ein-
richtung zur Bestimmung eines fehlerhaften L&-
schens (32) zum Bestimmen, ob es wahrscheinlich
ist oder nicht, dass eine oder mehrere Seiten von in
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einer Bilddatei aufgezeichneten Bilddaten fehlerhaft
geléscht worden sind, basierend auf daran ange-
brachter Hilfsinformation, die anzeigt, ob die Bildda-
tei in einem Mehrfachseitenformat aufgezeichnet ist
oder nicht, und Information, die die Anzahl von Sei-
ten von in der Bilddatei aufgezeichneten Bilddaten
anzeigt;

wobei die Einrichtung zur Bestimmung eines fehler-
haften Léschens (32) eine Format-Beurteilungsein-
heit (32) enthalt, die basierend auf der Hilfsinforma-
tion beurteilt, ob die Bilddatei eine in dem Mehrfach-
seitenformataufgezeichnete Dateiist oder nicht, und
eine Bilddatenanzahl-Beurteilungseinheit (32), die
beurteilt, ob zwei oder mehr Seiten von Bilddaten in
der Bilddatei aufgezeichnet sind oder nicht, und be-
stimmt, dass es wahrscheinlich ist, dass eine oder
mehrere Seiten von Bilddaten in der Bilddatei feh-
lerhaft geléscht worden ist oder sind, wenn die Bild-
datei durch die Format-Beurteilungseinheit derart
beurteilt wird, dass sie in dem Mehrfachseitenformat
aufgezeichnet ist, und durch die Bilddatenanzahl-
Beurteilungseinheit beurteilt wird, dass zwei oder
mehrere Seiten von Bilddaten in der Bilddatei nicht
aufgezeichnet sind;

und wobei die Einrichtung zur Bestimmung eines
fehlerhaften Léschens (32) eine Einrichtung ist, die
dann, wenn sie bestimmt hat, dass es wahrschein-
lich ist, dass ein fehlerhaftes Loschen aufgetreten
ist, Hilfsinformation an die Bilddatei anbringt, welche
Hilfsinformation anzeigt, dass es wahrscheinlich ist,
dass ein fehlerhaftes Loschen einer oder mehrerer
Seiten von Bilddaten in der Bilddatei aufgetreten ist.

Vorrichtung zur Bestimmung eines fehlerhaften L6-
schens nach Anspruch 1, dadurch gekennzeich-
net, dass die Bilddatenanzahl-Beurteilungseinheit
(32) eine Einheit ist, die beurteilt, ob zwei oder meh-
rere Seiten von Bilddaten in der Bilddatei aufge-
zeichnet sind oder nicht, die durch die Format-Be-
urteilungseinheit derart beurteilt ist, dass sie in dem
Mehrfachseitenformat aufgezeichnet ist.

Vorrichtung zur Bestimmung eines fehlerhaften L6-
schens nach Anspruch 1 oder 2, dadurch gekenn-
zeichnet, dass die Hilfsinformation an einer be-
kannten Position des Anfangsblocks der Bilddatei
aufgezeichnet ist.

Vorrichtung zur Bestimmung eines fehlerhaften L6-
schens nach Anspruch 1 oder 2, dadurch gekenn-
zeichnet, dass:

das Mehrfachseitenformat ein Aufzeichnungs-
format ist, bei welchem eine Vielzahl von Seiten
von Bilddaten in einer einzelnen Bilddatei auf-
gezeichnet ist, die durch einen spezifischen
Identifizierer zwischen jeweiligen Bilddaten ab-
gegrenzt ist; und
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die Bilddatenanzahl-Beurteilungseinheit (32) ei-
ne Einheitist, die basierend darauf, ob Bilddaten
vorhanden sind oder nicht, die dem spezifischen
Identifizierer folgen, der zuerst in der Bilddatei
erscheint, beurteilt, ob zwei oder mehrere Sei-
ten von Bilddaten in der Bilddatei aufgezeichnet
sind oder nicht.

Vorrichtung zur Bestimmung eines fehlerhaften L6-
schens nach einem der Anspriiche 1 bis 4, dadurch
gekennzeichnet, dass die Einrichtung zur Bestim-
mung eines fehlerhaften Léschens eine Einrichtung
ist, die dann, wenn sie bestimmt hat, dass es wahr-
scheinlich ist, dass ein fehlerhaftes Loschen aufge-
treten ist, das Bestimmungsergebnis ausgibt.

Vorrichtung zur Bestimmung eines fehlerhaften Lo-
schens nach einem der Anspriiche 1 bis 5, dadurch
gekennzeichnet, dass

die Vorrichtung weiterhin eine Anzeigeeinrichtung
(20) aufweist; und

die Einrichtung zur Bestimmung eines fehlerhaften
Léschens (32) eine Einrichtung ist, die dann, wenn
sie bestimmt hat, dass es wahrscheinlich ist, dass
einfehlerhaftes Loschen aufgetretenist, das Bestim-
mungsergebnis des wahrscheinlichen fehlerhaften
Léschens zu der Anzeigeeinrichtung (20) ausgibt,
um zu veranlassen, dass die Anzeigeeinrichtung
(20) anzeigt, dass es wahrscheinlich ist, dass eine
oder mehrere Seiten von Bilddaten fehlerhaft ge-
|6scht worden sind.

Vorrichtung zur Bestimmung eines fehlerhaften L6-
schens nach Anspruch 4, dadurch gekennzeich-
net, dass der spezifische Identifizierer ein EOI-Mar-
ker ist.

Vorrichtung zur Bestimmung eines fehlerhaften L6-
schens nach Anspruch 3, dadurch gekennzeich-
net, dass die bekannte Position ein Teilbereich des
Tag-Bereichs fir eine eindeutige ID fiir ein Bild eines
Formatstandards Exif ist.

Verfahren zur Bestimmung eines fehlerhaften L&-
schens zum Bestimmen der Wahrscheinlichkeit ei-
nes fehlerhaften Léschens einer oder mehrerer Sei-
ten von Bilddaten in einer Bilddatei, welches Verfah-
ren die folgenden Schritte aufweist:

Bestimmen, ob die Bilddatei in einem Mehrfach-
seitenformat aufgezeichnetist oder nicht, basie-
rend auf daran angebrachter Hilfsinformation,
die anzeigt, ob die Bilddatei in einem Mehrfach-
seitenformat aufgezeichnet ist oder nicht;

Beurteilen, ob mehrere Seiten von Bilddaten in
der Bilddatei aufgezeichnet sind oder nicht, ba-
sierend auf Information, die die Anzahl von Sei-
ten von in der Bilddatei aufgezeichneten Bildda-
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ten anzeigt;

Bestimmen, dass es wahrscheinlich ist, dass ei-
ne oder mehrere Seiten von Bilddaten in einer
Bilddatei fehlerhaft geléscht worden sind, wenn
bestimmt wird, dass eine Bilddatei in einem
Mehrfachseitenformat aufgezeichnet ist, und
beurteilt wird, dass mehrere Seiten von Bildda-
ten in der Bilddatei nicht aufgezeichnet sind;
und dann, wenn bestimmt wird, dass es wahr-
scheinlich ist, dass ein fehlerhaftes Loschen
aufgetreten ist, Anbringen von Hilfsinformation
an die Bilddatei, welche Hilfsinformation an-
zeigt, dass es wahrscheinlich ist, dass ein feh-
lerhaftes Léschen einer oder mehrerer Seiten
von Bilddaten in der Bilddatei aufgetreten ist.

10. Computerlesbares Aufzeichnungsmedium, auf wel-

chem ein Programm zum Bestimmen der Wahr-
scheinlichkeit eines fehlerhaften L&schens einer
oder mehrerer Seiten von Bilddatenin einer Bilddatei
aufgezeichnet ist, wobei das Programm veranlasst,
dass ein Computer die folgenden Schritte durch-
flhrt:

Bestimmen, ob die Bilddatei in einem Mehrfach-
seitenformat aufgezeichnetist oder nicht, basie-
rend auf daran angebrachter Hilfsinformation,
die anzeigt, ob die Bilddatei in einem Mehrfach-
seitenformat aufgezeichnet ist oder nicht;
Beurteilen, ob mehrere Seiten von Bilddaten in
der Bilddatei aufgezeichnet sind oder nicht, ba-
sierend auf Information, die die Anzahl von Sei-
ten von in der Bilddatei aufgezeichneten Bildda-
ten anzeigt;

Bestimmen, dass es wahrscheinlich ist, dass ei-
ne oder mehrere Seiten von Bilddaten in einer
Bilddatei fehlerhaft geléscht worden sind, wenn
bestimmt wird, dass eine Bilddatei in einem
Mehrfachseitenformat aufgezeichnet ist, und
beurteilt wird, dass mehrere Seiten von Bildda-
ten in der Bilddatei nicht aufgezeichnet sind;
und dann, wenn bestimmt wird, dass es wahr-
scheinlich ist, dass ein fehlerhaftes Loschen
aufgetreten ist, Anbringen von Hilfsinformation
an die Bilddatei, welche Hilfsinformation an-
zeigt, dass es wahrscheinlich ist, dass ein feh-
lerhaftes Loschen einer oder mehrerer Seiten
von Bilddaten in der Bilddatei aufgetreten ist.

Revendications

Appareil de détermination d’effacements erronés (1)
pour déterminer la vraisemblance d’'un effacement
erroné d’une ou plusieurs pages de données d’ima-
ge dans un fichier d'image, comprenant un moyen
de détermination d’effacements erronés (32) pour
déterminer si une ou plusieurs pages de données
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d’image enregistrées dans un ficher d'image est ou
sont ou non susceptibles d’avoir été effacées de ma-
niére erronée sur la base d’informations auxiliaires
qui leur sont rattachées, qui indiquent si le fichier
d’image est ou non enregistré dans un format mul-
tipage, et d’'informations qui indiquent le nombre de
pages de données d’'image enregistré dans le fichier
d'image ;

dans lequel le moyen de détermination d’efface-
ments erronés (32) comprend une unité de jugement
de format (32) qui juge si le fichier d'image est ou
non un fichier enregistré dans le format multipage
sur la base des informations auxiliaires et une unité
de jugement de comptage de données d’image (32)
qui juge si deux pages de données d'image ou plus
sont ou non enregistrées dans le fichier d'image, et
détermine qu’une ou plusieurs pages de données
d’image du fichier d'image est ou sont susceptibles
d’avoir été effacées de maniére erronée lorsque le
fichier d'image est jugé par l'unité de jugement de
format comme étant enregistré dans le format mul-
tipage et jugé par I'unité de jugement de comptage
de données d’'image qui indique que deux pages de
données d’'image ou plus ne sont pas enregistrées
dans le fichier d’'image ;

et dans lequel le moyen de détermination d’efface-
ments erronés (32) est un moyen qui, lorsqu’il a dé-
terminé qu’un effacement erroné est susceptible de
s'étre produit, attache des informations auxiliaires
au fichier d’image indiquant que I'effacement erroné
d’'une ou plusieurs pages de données d’'image est
susceptible de s’étre produit dans le fichier d’image.

Appareil de détermination d’effacements erronés se-
lon larevendication 1, caractérisé en ce que l'unité
de jugement de comptage de données d’image (32)
est une unité qui juge si deux pages de données
d’image ou plus sont ou non enregistrées dans le
fichier d'image jugé par I'unité de jugement de format
comme enregistré dans le format multipage.

Appareil de détermination d’effacements erronés se-
lon la revendication 1 ou la revendication 2, carac-
térisé en ce que les informations auxiliaires sont
enregistrées dans une position connue de I'en-téte
du fichier d'image.

Appareil de détermination d’effacements erronés se-
lon la revendication 1 ou la revendication 2, carac-
térisé en ce que :

le format multipage est un format d’enregistre-
ment dans lequel une pluralité de pages de don-
nées d’'image sont enregistrées dans un seul
fichier d'image délimité par un identifiant spéci-
figue entre chaque donnée d’image ; et

le jugement de comptage de données d’'image
(32) est une unité qui juge si deux pages de don-
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nées d'image ou plus sont ou non enregistrées
dans le fichier d’'image sur la base du fait que
les données d’image sont présentes ou non
aprés l'identifiant spécifique qui apparaiten pre-
mier lieu dans le fichier d'image.

Appareil de détermination d’effacements erronés se-
lon 'une quelconque des revendications 1 a 4, ca-
ractérisé en ce que le moyen de détermination d’ef-
facements erronés est un moyen qui, lorsqu’il a dé-
terminé qu’un effacement erroné est susceptible de
s'étre produit, délivre le résultat de la détermination.

Appareil de détermination d’effacements erronés se-
lon 'une quelconque des revendications 1 a 5, ca-
ractérisé en ce que :

'appareil comprend en outre un moyen d’affi-
chage (20) ; et

le moyen de détermination d’effacements erro-
nés (32) est un moyen qui, lorsqu’il a déterminé
qu'un effacement erroné est susceptible de
s’étre produit, délivre le résultat de la détermi-
nation de l'effacement erroné probable au
moyen d’affichage (20) pour amener le moyen
d’'affichage (20) a afficher qu’une ou plusieurs
pages de données d'image est ou sont suscep-
tibles d’avoir été effacées de maniere erronée.

Appareil de détermination d’effacements erronés se-
lon larevendication 4, caractérisé en ce que l'iden-
tifiant spécifique est un marqueur EOI.

Appareil de détermination d’effacements erronés se-
lon la revendication 3, caractérisé en ce que la po-
sition connue est une portion de la zone d'étiquette
ID unique de l'image d’un standard de format Exif.

Procédé de détermination d’effacements erronés
pour déterminer la vraisemblance d’'un effacement
erroné d’une ou plusieurs pages de données d’ima-
ge dans un fichier d'image, comprenant les étapes
consistant a :

déterminer si le fichier d’'image est ou non en-
registré dans un format multipage sur la base
d’'informations auxiliaires qui y sont rattachées,
indiquant si le fichier d'image est ou non enre-
gistré dans un format multipage ;

jugersides pages multiplesde données d'image
sont ou non enregistrées dans le fichier d'image
sur la base d’'informations qui indiquent le nom-
bre de pages de données d’'image enregistrées
dans le fichier d’image ;

déterminer qu’une ou plusieurs pages de don-
nées d'image dans unfichier d'image estou sont
a méme d'avoir été effacées erronément lors-
qu’un fichier d'image est déterminé étre enre-
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gistré dans un format multipage et qu’il est jugé
que des pages multiples de données d’image
ne sont pas enregistrées dans le fichier
d'image ; et

lorsqu’il est déterminé qu’un effacement erroné
est susceptible de s’étre produit, attacher des
informations auxiliaires au fichier d'image indi-
quant que l'effacement erroné d’'une ou plu-
sieurs pages de données d’'image est suscepti-
ble de s’étre produit dans le fichier d'image.

10. Support d’enregistrement lisible en ordinateur, sur

lequel un programme permettant de déterminer la
vraisemblance d’un effacement erroné d’'une ou plu-
sieurs pages de données d’'image dans un fichier
d’image est enregistrée, le programme amenant un
ordinateur a effectuer les étapes consistant a :

déterminer si le fichier d’'image est ou non en-
registré dans un format multipage sur la base
d’'informations auxiliaires qui y sont rattachées
et qui indiquent si le fichier d'image est ou non
enregistré dans un format multipage ;

juger sides pages multiples de données d’image
sontou non enregistrées dans le fichier d’'image
sur la base d’informations qui indiquent le nom-
bre de pages de données d'image enregistrées
dans le fichier d'image ; et

déterminer qu’une ou plusieurs pages de don-
nées d'image d’un fichier d’image est ou sont a
méme d’avoir été erronément effacées lors-
qu’'un fichier d'image est déterminé comme
étant enregistré dans un format multipage et
qu’il est jugé que les multiples pages de don-
nées d’'image ne sont pas enregistrées dans le
fichier d'image ; et

lorsqu’il est déterminé qu’un effacement erroné
est susceptible de s’étre produit, attacher des
informations auxiliaires au fichier d'image indi-
quant qu’'un effacement erroné d’'une ou plu-
sieurs pages de données d’'image est suscepti-
ble de s’étre produit dans le fichier d'image.



EP 2 045 776 B1

LINN
NOILY¥3dO

Ndd

4
€e

4
4%

AYON3WN
TVYNYHSLNI

HJOLINOW

1INN
TO™¥LNOD
AV1dsSida

N
X4

4
0z

/
82

LINN
ONISS3O0¥d

ANIa3n
ONIQY0023Y

1INN
TOYLINOD
VIa3an

JOVINI
N

’
6¢

1"Ol1d

/
9¢

144

v || dv

1NN
TO™MINOD
ONIOVINI

AHOWIN
AV

N
(44

/
T4

LINN
NOISNVdX3
INOISS3HdINOD

4

ve S

asv 34V : |

— |
g5l avl I\

7 A

aiz g€l g¢1 9l 901
asv 34V : _

— 7 |
VSl Pl o\

7 v )
viz VEL VeI Vib YO0l

15



S1—~ So!

H1—~}  Header (RAPPx)
COMPRESSED IMAGE |

D1—~ DATAUMAGE 1) \

E1—~ (1]}

S2—~+ Sol

H2~+ Header
COMPRESSED IMAGE

D2—~ DATAUMAGE 2)

E2—~ (1]

S3—~+t Soi

H3—~} Header
COMPRESSED IMAGE

D3—~ DATA(IMAGE 3)

E3—~+

Sn—~+

Hn—~+ Header
COMPRESSED IMAGE

Dn—~  DATA(IMAGE n)

En—}

EP 2 045 776 B1

FIG.2

Exif
IDENTIFICATION
CODE

Oth IFD

Exif IFD

TIFF Header

Oth IFD/Value

Exif Version
= 150230”

T
(
(=2}
-

| 1st IFD/Value |

IMAGE UNIQUE ID
="E38R9]...”

A
(

(=23

N

16

MPELE |
MANAGEMENT T 64

INFORMATION



FIG.3

EP 2 045 776 B1

E1+4

17

sB—} 1] Exif Oth IFD :
HB —] Header (APPx) mENT[!BIgé\TIHN Exif IFD 1~ 60B
COMPRESSED IMAGE |, Exif Version |1—61B
DB~} DATA (IMAGE1) [\ | TIFF Header =“0230"
Oth IFD/Value IMAGE UNIQUE IDH- 62B
\ =“AD8AYT...”
| 1st IFD/Walue
EB—~}
s1—-f 501 g Exif Oth IFD
H1—~t  Header (APPx) IBENT&BIgé\TIUN Exif IFD ~ 60
COMPRESSED IMAGE | / Exif Version g4
" D1~ DATA UMAGE1)  |' | TIFF Header =40230"
| Oth IFD/Value IMAGE UNIQUEID| |
| =“E38R97..." [~
| 1st IFD/Value
MPFLE | o,
MANAGEMENT
INFORMATION




EP 2 045 776 B1

FIG.5

—~70

— -
e o0

—

THE FILE IS LIKELY |
TO BE A DAMAGED [—T71

MP FILE.
11 11
s1~F S0l Exif Oth IFD
H1~F  Header (APPX) IDENIélr]I[t':émnm Exif 1FD
COMPRESSED IMAGE |, Exif Uersion H— 61
D1~} DATA (IMAGET) |\ [ TIFF Header | —*0230”
\ | Oth IFD/Value IMAGE UNIQUE IDH— 62
'. —“ERBAS]...”
\| 1st IFD/Value | .
. | FUSER COMMENT H— 63
VL= P FILE
i ‘,\ ERROR)...
MPFILE |
MANAGEMENT T4
INFORMATION

18



EP 2 045 776 B1

(START)

Y

OBTAIN IMAGE
ACQUISITION MODE

ST1

ST2

IS IMAGE
ACQUISITION MODE

NO

FIG.7

FOR MP MODE?

ST3

y ST4

SET MP MODE FLAG TO TRUE

SET MP MODE FLAG TO FALSE

¥

PERFORM PHOTOGRAPHING
ST6

Y.

GENERATE COMMON
HEADER INFORMATION
(INDEPENDENT OF MP MODE)

IS MP MODE NO

ST6

SET TO TRUE?

ST8 v ST10
GENERATE IMAGE GENERATE IMAGE UNIQUE ID
UNIQUE ID (WITH MP FLAG) (WITHOUT MP FLAG)
GENERATE MP
MANAGEMENT INFORMATION ¥ ST11

¥ ST9

RECORD IMAGE FILE (ONE IMAGE)

RECORD IMAGE FILE (MP FILE)

&
<€

D

19




EP 2 045 776 B1

(START)

. ST21
OBTAIN IMAGE FILE

4 ST22
OBTAIN HEADER INFORMATION

ST23

IS
Exif VERSION TAG VALUE >
2 0230”7 '

FIG.8

IS
IMAGE UNIQUE ID TAG
PRESENT? -

IS MP FLAG PRESENT? |

ST26

ARE -
IMAGE DATA NO
PRESENT FOLLOWING MP

FILE IDEESIIE? ICATION ! ST27
DISPLAY ERROR
SCREEN

20



EP 2 045 776 B1

FIG.9 &=

¥ ST31
OBTAIN IMAGE FILE

. ST32

OBTAIN APPEARANCE ORDER OF
JPEG MARKERS IN THE IMAGE FILE

ST33

IS THERE -
MORE THAN ONE LOCATION
WHERE EOlI MARKER IS FOLLOWED ,
BY SOl MARKER IN JPEG il
MARKER STREAM? '

YES _
NO

NO—Is EXIF VERSION TAG VALUE ) “0230"?

YES

NO s IMAGE UNIQUE ID TAG PRESENT?

TIVES
ST36

NO IS MP FLAG PRESENT?

YES 137

DISPLAY ERROR SCREEN

X

AN

21



EP 2 045 776 B1

FIG.10

 PERSONAL COMPUTER (PC) 47
46
57— /
‘}1 <> DISPLAY MEMORY MONITOR
. 48
CPU y
jZ > KEYBOARD 50
MAIN MEMVIDRY J« 29
43 «—>| MDUSE CONTROLLER
51 /
HARD DISK / T MICROPHONE | !
<1 gUYpUT LIRCUIT
- L SPEAKER
44 7
/ 5 53
CD-ROM |« /4
j5 »| COMMUNICATION I/F <
CARDIF [« 55
X /
«<>|{CAMERA CONNECTION I/F
4\
) . .
Y / S A A
MEMORY CARD 2 ° =
/
< O
/ NW

22




EP 2 045 776 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

«  JP 2006013759 A [0003] [0005] [0007] «  US 20050243187 A [0005]
«  JP 11266420 A [0004] [0007] «  US 20060195486 A [0006]

23



	bibliography
	description
	claims
	drawings

